
ti

\

N

ED 167005'

= .4

pdcbm*.e"

.

E5n

, -:, '. If.. ,

9, AUTH'OR Krus, Patti a H41;,,And Others
;1
k TITLE 'S-ummatiVs'gValuation of the ffeasurebent of Length

.r.; ', .. it of the. Money, Mpatureoent and Time Proggam. .

ie'search Report No. ii. .

. .. ,T...

. .

INSTITUTION Minnesot/p, Univ., Minneapolis. Research, Developient,
'-. and Demonstration Center,in'Educaticinof Handicapped...I EC, 072:447

Ts wM,
/

Childreip. % 1
, v*,

SPONS AGENCY Bureau "6f Education.or t,;he Handicap `mod (DHEWA0E),,..*
' Wash=ington, D.C. .. 0

f 4
332189 -, ,R2,PORT Ji0

*PO' DATE
GRANT

BUS PRICE
DESCRLPTORS . Concept Formation; *Educable MentAlly Handicapped;

*Elementary Educatidn; Evaluation; Eiceptional child
Research;, *Instructional Materials; Mentally. 'n'

-:. ' Handicapped; *Vocabulary; ... rl,
',.

IDENTIFIERS : *Length; Money Measurement and Time prqgFam

ABSTRACT .

,

field testing ofthe Length Umli of tle Money,- ',.

,"Measurement and Time Program.was conduCted with 23 elementary school
classes of educable mentally handicapped (Eita)' childten.,, The 218 Ss
were assigned to the experia4ntal golip; the,HawthorneggrbUp, or .the
control group,. Two criterion referenced tests were administered to,
evaluate Sql measuring skills anevocabUlarST. Tenting, _demonstrated
that the Length Unit increased the AME childIA knpwledgepf lehgth
skills:and,vodabulary. However,.the inCiease was not significantly
greater than that obtained by controls..Anaiyseg of Community
location effects indicated that the unit yas'equailr,effective in the
urban and suEurban'communities, and apparently of eVen'Ireater

,effectiveness in the rural,afeas. Teachers expressed-..a preference fOr
the unit over other instructional materials. OW. f

'i.
,

t r

Oct 74 -,, . ,

1:.
#..

0E09-/-31.209-4533(032)z 4'

5.9p. ; For related documents, see EC 072 446-449 ana
EC 072/452

z... z...,

..., ,

Mf7$0.76 EC-41.32 PLUS POSTAGE' '- ,

- ,,

..

,

1.*

I°



2.. 'A

RESEARCH.REPORT471

PIZect No.. 189
rant°No. 0E-09-3321119-45 (032)*

U 5 DEPARTMENT OF HEALTH,
EDUCATION I WELFARE

'NATIONAL INSTITUTE 0-
, EOUCATION

Tr,HrS VOCVMENT HA', BEEN REPRO
DUCED EXAC.Ly A5 4tEcEivEO FROM
THE OR ORGANIZATION ORIGIN

N-UAl I-74 POtNTS OF t IEW OR OPINIONS
STATED NOT NECESSARILY REPRE
SEN 01 FIC:AL NAtIONAL INSTITUTE OF
EDUCATI0 4 POSITION OR POLIISY

4

eV
SUMMATIVE EVALUATION OF THE MEASUREMIt V ,IENGTH liNITI V THE

.

.4!".,.. ...

,
, 'tit. MONEY 'MEASUREMENT AND TIME PROGRAM!'

. 4.
.
'

1
.

ro

Patricia H. Krug,, Martha L. Thurlow, James E. Tornure, Arthur M. Taylor2

Univeraity of Minnesota¢ ),

A

Research, Development and Demonstration
Center in: Education of Handicapped Children

University of .Minnesota

Minneapolis, Minnesota

Octobei 1974

0

.'"

The research- reported herein was performed pursuant to
a grant froni the Bureau of Education for the Handicapped,

U. S. Office of Education, Department of Health, Educe-
iOn and Welfare to tlpie Center of Research; Devs.loPment,

and Demonstration in Education of Handicapped
Department of Psychoeducational Studies, Universit of
Minnesota:- Contractors.undertaking\suCh projects under,
government sponsorship are encouraged to express freely
their professiorial judgment in he conduct of the project.
Points of:view or opinion stated do not, therefore,
necessarily reprasent'ofMial position of the Bureau of.
Education for the Handicapped.

Department of Health, Education and Welfare

U. S. Office of Education ,

Bureau of Education for the Handicapped

S.

P.



4

Pattee Halkyniversity ofpinhesota, RrtinneapolisiMinnesota 55455

RESEARCH; AND DEVELOPMENT CENTER
IN,EDUCATION OF HANDICAPPED =CilLDREN
.Dipirtnient of'Special Education

V , *

,

%7 1 "6%

52;

v ,

'The University t`4.ffinnesotaResearch,,Development and Demonstration
. .

,
. 441: 1

A.,. 4, r
?

iCenter-in EopCittion of Handicapped Children has been established;:to
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:,.s 4 , '

concentrate on'interventien strategies and marerialswhich develop and :

iriproi;e lani;Uaand communication, ski.1.1s:in young handicapped child'red.,
1 d

The ldog teri obAective of the Center is to improve the languaie,
lit I, ,

;and- communication abilitilis oreandicapped chiidred by ,means of Lde'ij
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..,

ification of linguisticaily.andtpotentially'lingulstfcally
handicapped-,

.

.e ../

chadr9,development and evaluation of intervention strategies with

%young handicaOk&. children and dissemination of finangs-and,products, . -,
% .

of benefit to young handicapped children. /
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' ummative-EValuation of the Measurement of Length Unit o t.4 ' .,.

i
. ..

.

$

.

Money, MeasUrement and. Time 'Program...-.

Patricia H:14us,'... Martha-L. Thurlow, James E Turnure,Arthur4M. Taylor
,

gs "the:
,0mer.a de4ade Ago, CrOnbach (1963) "defined u_evaluati

. ..
,

cal ction and

.

u 'of information to make decisionS about an educe-
. , 4

. . .
, .tional.program.",,Tod j boften, ustructional materials have been placed ,

in the.classroom witeout undergoing any type of evaluation, thus making
,

t

, school children pgrhaps the "largest_ simple group.of unprotected con-
P

>

- sumers" (Cass, 1973). This situation must be remedied not ',t1stby

evaluatingpublished materials, but' also by evaluating materials-as
o.

-..t

they ,are being developed so t)iat they can be revised before publication.
i ' ,)

4riven41967) has. distinguished between t hese two mpes of evai::
%

. V- -

..maticin.to hiS
)

defiditipnaof "fbrmative" and "summative"',evaluations.
,

.

"Formative" evaluation is defined ai the" assessment of an instructional
1

2i.' - yroduct;during its deVelopment. 'Its goal is,tc identify ways in ,which
f

r ; *, A
thp taterials can be modified-as th...y,Ke being developed in order to

..._____
'

, . e, ,
.

., .....,
. .

.

--optimize their effectiveness. "Summative 0 evaluation.ir, is defined as. .

.

the assessment of the final (i.e., revised) instructional product.

Its purpose ii to verify the worth of'the product in a field -test'

situ ti'; whirl it is Often compared to other products which attempt.

4
'to accoi4Aish *impair goals.

Over the past'two /tare, imatructionalMatertals,preauced by tMe
,--. . ....,%

University of Minnesota's Researck, Development and Demonstration
4 v 4.

F' 0 0 i% s ,Centii have been subjected to both formative 'and sUimativevaluations.
..

:these materials referred-to as tke Money, Measurement and Time Program,

were ignedfor educable mentally retarded (EMi) children. As each.



.4

, 0

.

2
(

udit in/the Program *s b 3developed, it underwent snrinteddrVe
.3 e

''formative evaluatift7p

0

,-rocess

(a.,-KrusiThurlow,
, 7 ---,

-

e, 1974) 1 Revisions of all units' ri re made on
.

, ) t -feedbacicfrom the.kormative evaluations. This was-dont-in older to

Turnure,'Tax1Or,

0
the basis of the

,

sg.

, .
. 40repare thp units fiiri,e in:a laigeTsole-so -tesp. '.The inmmative

- ;
1

evaluati7n of the units ocurreOlur.re.tlis.field -test.,
.

.

4.- If.

The present Taper is a descriorion4Wthe summative evaluation o. .

the Measurement ,of.Lingth Unit, one of the live unituin the:Medyi.
e

: '' f

f

KeasUrement and Tine Program. FOrmative evaluation-of the,.
, , -

.

plade over a period of nine Months. ,During the processof
......

! . .

,evaluatio 'the Unit' wad

several input sources in

-product for EMR children

Unit took'

foimatiVe

revised,in'accordance with.the results of
. ,

- ,,

Order to produce TA effective instructional,'
..

,

(cf., ThurIow, Krus, Howe, Taylor, i Turnure',.,!
. .

1974): ThWparp6se of the snmaative evaluation 'of the Measurement
d

s-
,' .,..------- p ,.N

of Length Unit *s to teat the effectivomess of the revised unit and

itsuseabif1ity in the cI

personnel and field -terms

Ioom flea
1
nteraCtions,between Project

ticivants 'yore minikal.

The Money, Messu agent and. Time Program '.

The Money,, Measurement and Time Program (Thurlow,' Taylor, and

'Turnure 1973) 'is an instructional program designed for young educit7

tionally'handicapp learnors. The Prograi includes five units: '1)

Monex, 2) Measurement of Length, 3) Meadurement of Weight, 4) Time

with the Clock, and 5) Time with the Calendar. Systematic Instruction

is pinvided'in these areas, without requiring that the children 'have

.1.

reading or computational skills. Further information'aboutithe specific

ti



t .

instructional'units in the, Program is available in the Teacher's In-.

,.
troduction to the Pr gram (Thurlow, Taylor,and Turnure,,103).

k k 1 :

The Money,. Measurement and'Time Program was developed from basic..
...-

'... !learning stra tegies research,.such as research on metal imagery and
,

4
..: , .

.

- -

venal elaboration. It 'represents one Of. the first attempts to trans-
40,

ti

r

.'. .1
. ,.. .-

.(late i recently devel;ed areas of experimental research into alp -,-

':

" instructional ogramlfor.EMR'chilaren,O
.. .

.
.

r,

%. 7
The gene'ral, aims' of the Money,. Measurement and Time Program were

, .

.= tb,devfilop vdta .,ulary and related skille, and furtly more, to enhance

0,

general language development'and the developient.of effective learning

strategies. Several specific goals oithe_Program included: 1)

improved understanding of the critical vocabulary, and thereby,bette
...,

.'underetandinglof the general area or-Instruction (money, measurement,

or.timie) 2) the development of beginning skills in the particular

area of nstruction, with an em phasis on thevse"of these:skil s inJoe $

...
everydayatustionat 3) an increase in general language; especially

r &

.4xpkessivi ammunication.and 4) the use oi`mdte,!efficient learning

and' memory 'strategies in other L:. bas of insttuetien.

,

Measurement . . ..

of Length Unit
.

.

. .
.

The Measurement of Length Unitt,like.the other units in the Pro-r'

gram,was developed jointly by'educational practitioners and educe-
- .

.

,....e

tionel researchers. its*goal was to proVide EMR children with ana

,understanding of length and its measurment
'

by(developing bnth vocabu-
,

.:44.
lary,and skills. Special stress was placed on the.comparat ve terms

related to length (e.g., long,.longer, longest, etc.).. A needs

. I

,a

7-
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assessment,,conducted priorto the development of instruction, had

revealed that materials, available for teachins le'ngth concepts were

geareprAmarily for children of normal intelligence (e.g.,they
4

assumed .understanding of comparatives and units worked on addition

problems), or for children with entry level skplls tage,,readint and/"
t or counting skills) exceeding those of mod_ children of elementary

school:age. Based uion the evidirtlack of agproprige-materials, an"

r

nstructional package consistent with a verbal elaboration-based ap-

,pr ach found to be succeisful with EMR Children Taylor, Thurloa, and

Turnukt, 1974) was developed. N
.

Initially, the Measureient of Length Unit was produced in

test form whiCia w1 a,a6bjected to exte.sive formative evaluation And

_...,
. revision (Thurlow, Krus, Howe, Taylor and Turnure, 1074). The revised

.

.

edition was employed in the field-test and subject to summetive

-.4 ation., It is the revised form which is .described here.'

j.

The field-test versionrof the Measurement of"Length Up
,

included, three books of instruction.' The first book presented
1

.
. ,

.

the comparatives of distance, height, and length. Vocabulary and

skills involved in measuring to the nearest foot were presented in

the second book, and instruction on Measuring to the nearest inch
,

waspritented in the third book. The,instruction in the three books

'of the Measurement of Length Unit was written to stress the radual

and`closely structured development of both length vocabulary and re-
.

lated measurement skills. The three books in thiip,Unit represent .

progressive levels of instruction, from tke 'lowest to 'the most

advanced. children may begin'in the...Unit at various points depending
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1. 0

on their beginning skills, A book of instruction might take ftom a

.louple of weeks toeeveral' nths o complete, again depend g on .

the ebilly of the-children. ;Individna/1K administered assessmeni.
, , r 1,4

instrue are provid4 for initial, diagnbsti placement and for

'determiningiinal achievement.

The insructional materials in, the. Measurement

. included teacher's eciftions (three,books), cassette

of Length'Unit

tapes kntaltkng,

4- definitions anestories related to important length concepts,.booka '
.
.

of pictures for the hildren to follow al
, , .

.

a,i
and,nuderous worksheets and transparencies

,r7

t contain instruction related to

.

the tape was presented, ,

to complete the instruction

Eaak'book is composed of :lessons t

/
, one or more vocabulary ,words. Ea lesson iebassociatedmitn'epecific

..

..
4 , e .

1
purposes and behavioral objectites. The lessons within a\book are

carefully ordered, with behavioral objectives in one lesson being

requisite,for adequate performance in later lessons. A lesson,- which,.

usually requires several periods of'instruction, includes three'major

componedtif 1) pre-activies which introduce the Obnicepte or review

the weaning of necessary prereqUisite,concepts; 2) tape presentation

which ,develop the meaning of vocabulary words and thel&Flations be-

tween words; and 3) 'Jost-activities which review and reinforce theT

concepts an&relations established in tiVe tape presentation.

The SummativePvaluation Plan

The fiel4i-test'of the Measurement of Length Unit was carried
.,

out in conjdOctionjwith the field -test of ,the Measurement of fight

'Unit. Unfortunately, the desired field-test plan, in which classes

<I,



would' be allotied toepend'at leabt one year, if necessary, progressing
1

thiough the instruction in the Unit, could not be, implemented due to
e.

budget and time restrictions. Thus., except for a few classes, in-.

4=

4
struction in. the 'Measurement of Length, Unit was stopped after three

to four months so that the field-test of the Measurement of Weight
4,

Unit could be started in the same classes. In the%few elsceptional

cases, classes continuect wfth-theMeasurement of Length:Unit inbtruc7

tion udtil the end of the year (i.e., d total instructional period

of four to five months), without receiving instruCtion'in any other

unit. A similar plan was usedto.test the 'Money and Time with the

Clock Units.

. Method

I-

Design

For the summative.evaluation of .the Measurement of Length Unit,
V

.a two factor designmse employed: The major factor of interest was

the instructional' treatment factor. The three treatments in the

present design were: 1) ExPeriMenial, 2) Hawthorne, and 3) Control.

The Experimental treatment group ,represented those classes re-4)

ceiving the Measurement of.Lingth instructional progrem.-

The Hawthorne treatment group consisted of classes receiving

instruction in, the Money Unit .from the Moneyt Measurelnene. and Time

Program. The Hawthorite.group was included in the design as One type.

of control. Gains on the Length, tests by this group would represent

changes in performance one could expea nfrom the "novelty" of 'a new

program in,the classre6m, interactions with testers, "learning to



1

AS

,
...

leitrn,".and several other related factors. TO conclude that the
. s.

Measurement of Length instruction itailfcontri6uted significantly
-..

to performance increases,'one must discover that the Experimental

group performed significantly better.5han the Hawthorne control

group. i 7,

t The dontrol treatment group.represented those classes wheree

teachers were- left On their own,' either to teach or not-to teach

1

length concepts. When these teachers chode toteach length,, they

were allowed to use any,materials available to them.(e.g., published

materials, teacher-develOped materials, etc.), but they were not

allowed to use the Measurement, of..ength Unit from the Money, Measure-

ment and Time Program.

The secondlfactor in'thedesign.was that of community location

(urbhn, iural, or suburban). T1 identification of communities as

urban, rural, or su burban concurred with' the ,Categorization scheme

ofthe Minnesota Department of Education. Urban communities included
,

three of the four Major cities, in Minnesota. Suburban commit-aides

were ones which immediately adjoined these cities. Ruralcommunities

included those not covered by the above classification system. It,

'should be .noted that these "rural" communities were somewhat atypiCal.

For instance,'one contained two small colleges and another contained

one. Also, academic and professional people lived in.some of the

'rural" communities and commuted daily to wo-k in a nearby urban

,community.

Sub ec is

The population employed for field-testing during the,summative
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evaluation was elementary schhol-aged ' educable mentally retarded

children. Of the 23 classes employed ddring the present lield7

test, eight classes (2 urban, 3 rural, and 3 suburban) were chosen

to be in the Experimental treatmint (i.e., they received instruction

from the Measurement_,afl.eni.th Unit), eight,clisses 2\irban, 3 rural;

and 3 suburhan),were.included in the Hawthorne control treatment (t,e.

they received instiuction'in the Money Unit), and seven classes (2

urban, 2 rural, and 3 suburban) were included in the Controktreatmant

(i.e., they received instruction from any source other than the Length,

Unit, if'the teacher chose to give it.A.o them). Assignment of the

classes to treatments was made so the lower functioning classes would

be in the Experimental group This was done in order that some classes

would enter the instruction at the beginning of .the. Unit, which was

considered to provid,..1. instruction on especially low-level concepts.

Overall, there were 70 children (16 urban; 23 rural, and 31 sub-

urban) in the Experimental group, 76 (18 urban, 31 rural, and 27

suburban) in' the Hawthorne group; and 72 (18 urban, 23 rural, and

1 suburban) in the Control group. It should be noted, however,

that the specific nuMb e of children for which data frnm the tests

were available varied due to testing procedures (see below) and

iiisentersm.

A summary of the children's I9somental ages and chrono-j,

logicalsoges(CAa)ecin the three treatment groups- is presented in

Table 1, along;witl-kthe results of a- one-way factorial-analysis on

each meadure. Again, it should be noted that the number of subjects



A 4 Table 1

'Comparisons Between the Three Ttedtmeht Groups on

IQ, 141 And CA

,14eriMental Hawthorne

IQ

68,7

SD 9.7

Range 47-89

72.3

R
8.1

47-89

n 64 71

MA(months)

R-
69.6 77.1

SD', 14.8) 10.6 a.

0

Range 40 -102e

n 65

0

V Control

74.8

9%4

,56-93

64_

78.3

14.5-

47 -105 5.5-118

71 64

a.

months)
...,

i 99.3 . 106.5. 104.0,

SD 21.8 13.9 19.3

Range 63-145 81-136 75-142,

n s 69 71 70

7.51

(p < .001)

6.32

0 <1.005

(ns)

t
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X

TI
10,

--sometimes varies with the measure'due to incomplete test data.

Clearly; the three groups did differ significantly in IQ level and

Hi level. A Newman-Keuis test,for difference between,the IQ means

indicated that-the ontrol group had a significantly higher IQ than

imperimentAi group (2. <.01) and that ,the Hawthorne group also

othia a significantly higher IQ 'than the Experimental group (p_ <

The'Hewth6rne aid Control groups did not 'differ. A Newman-Keuls
- '

teat on the, M#, means similarly 'revealed that both the Control

and Hawthorne. (E < .05) groups had higher MAs than the Experimental
A Y e' .

., ., group. The Experime!tal and,Hawthorne,groups did not differ signifi

cantly0)

, .

, Table 2 phipent's the IQ, A, an#CA data arranged accoaing to

community-location. One-wap factorial analyses revealed a significant
-....

,..,effect-Of commumity.' locntion, `for `each measure. Newman-Keuls test for
- .- .

. .
..',....-- ' diff rences indicated children ill both;the rural and urban

,
.

..,

communities- had significantly higher mean CAs and MAs than ,those'in.

'the suburban cdmmunit?(all < .01), with theruralealso/signifcantly

higher than the urbane in, term, of MA ievel (a , .01) . In, terms of

mean ,IQs, the suburban,(E < .01) and die rural (ja-..< .05) communities

werethigherthan the urban community.

Tests
.

.-... . .

Two critericin-rkirenced tests Caere administered to the children,

to ddter ne

tion. Each t

to determine

s

theeffectiVeness of

eat was,adminietered

the Measurement of Length instruc-

as a pretest, and at the eaMe time,

the placemedeof a class'within the sequence of instruction.0.;

I



1

Table 2

Comparisons Between the Three Community

..)ns on IQ, XA,,and CA /

IQ

i.

SD

Range

Urban Rural Suburban F

5.59

(2. < .005)

68.4

9.6

47-85

71.7

8.4
49-438

74.1

9.6

47-93

n 442 /76 79
/

NA(months)

i 75.8 81.4 68.8 18.74
SD 12.5 13.3 12.5 (p < .001)

Range 50-103 40-118 41-105

,---J n 44 76 80

CA(months)

X 111.2 112.6 90.7 47.99
SD 15.6 16.8 14..k cje < .001)

Range 78-144 78-145 63-121

n 47 78 85
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The same tests were administered afteraperimenta/ grotivinstruction

in the Unit was stopped.

The Length Skills Test was a thirteen-item test designed to

determine the child's functional understanding of the comparatives

of length and his measuring skills. It consisted of three subtests

which evaluated skills ranging from the comparatives to actual
I

ieasurement. This test was administered to all children (except,

of course, those who were absent, etc.).

The Lengeh'Expressive Test was a fourteen -item test designed

primarily-to evaluate the child's ability to utilize vocabu-

lary words. Tt consisted Of"three subtests which corresponded to the

three instructional books of the Measurement of Length Unit. This

test was administered' to only one-half of the children in each class

in the present field-test. Administratian was made randoily. The

decision to reduce the data on this test was made in light of the

excessive testing burdens put upon the teachers and children partici-

pating in the field-test.

A Cognitive Abilities\Test (Thorndike, Hagen, arid Lorge, 1968)

was also administered to the children partiCipatiriWin the presdnt

field-test. Since this test was employed to evaluate the

gfineral improvement in non-content-specific areas of"ccgnitive

. functioning after a full year of instruction in the Money, Measurement

and Time Program, the results of this test will not be described here.

4
Procedure

The field-test of the Measurement of Length'Unit was conducted
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over a period of three to five months. The goal of'this field-test

was,)to assess thelUnit under relatively "normal" classrr conditions,.

with minimal interaction between Project personnel and field-teat

participants.

Before instruction was started, children its each class were pre-

tested on the. Length Tests (Skills and Expressive) and the Cognitive

Abilities Test. _Then, each teacher in the 'Experimental treatment

group:attended abrief in-service training.session designed to intro-,

duce the Money, Measurement and Time,Program,the field-test plan, '

and specifically, the Measurement of Length Unit. Interactions with

classes_ at_this point (except for "comment cards" returned

to Project,rectore Wien the teachers felt comments were necessary),

until posttesting time.

After instruction ended, classes.were positested On the Length
.1°

tests. (The Coghitive Abilities Test was administered at the end

of the year.) At this point, Experimental teachers were requstad tyo

complete a detailed questionnaire on their reactions to the'Unit,
-v-

.\ and to the Program in general. Control.teachers were also asked to

describe any instruction related to length tl.at they had used dtiring

the same . period .,,

,

.Approximately two months after instruction tlie Measurement of.
.A,

.7;
44Length Unit/had been stopppd, a random tiampk'of children who had

, -received the instruction were retested on the Length Skills Test ands .

the Length Expressive Test.1 The purpose of, lita# retesting wasto

obtain a measure o content retentions,

2



Results

The major sources ofeffectiv ss data during the summative

evaluation of the Measurement of LeAgth Unit were the,pretestsa41d.

posttests. Because of absenteeism, testing procedures, school

I schedules, etc., only a limited number of the children participating
/

in thelield-test received both the pretest and posttests for the

Measurement of Length Unit. In o der to-benefit from the larger

number of children 1..n the total ample, it was decided that all pre-

:test data and all posttest data ould be analyzed even though the

results from the pretest would nclude some children noepoottested,

and vice-verda. These results are presented in two sections: 1)

Pretest comparisons, and 2) P sttest comparisons.
k.

The data from jupt those,children receiving both the preLeSts

and the posttests are presented next. The pretest to posttest co&

?Orisons on these data, although based on a reduced. sample size, are

-probab4 the most reliable /fer assessing the effectiveness of the

/

Measurement of Length Unit'.
.!

Data related to the performances -of children in the three treat-
,'

=went groups on individual test items are presented next, These data

I

''',

1

1 /

,
I not only provide further/ information on the effectiveness of the Usti

IV.
/

i

...,,but also have the potential for identifying/possible areas where
1,-

7 ,,,,, L
.

raiisionscif the instruction should be considered.,

/
,

The results
i

/

section concludes with three additional sets of
.1--

c)-
4

tresults. ,TheseFesulta deal with: 1) Copmunity locaticin comparisons,
- k,c ,, i ,

/21 Retention findings,' and 3iFeedback from teacher evaluations.
I 1

I

N a.

I
I
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Table 3

,Comparisons of Three Treatment Groups on

Length Skills andlength Expressive Pretesti

Length Skills Test (11 items)

15

r

SD

n

Hawqlorne Control F

3..78

-
< .0i)

4 ,2 9

2.54

62

5.22

2,21

40

2.02

40

Length Express/ive Test (13 items)

Eipeeihenial

X--'7, 3.16 , \\

SD
/

2.59
6%

4

37

Hawthorne L Con'tro1

4.08 3.61

1.93 2.03

35 31

dy

4
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Pretist Comparisons

a

In order to rtompare the posttest results of the three treatment

groups ( and so, asses the effectiveness of the Measurement'of Length

Unit), the pretest Scores must first be-compared to show that there,

were no differences between the three treatment groups on the Length

tests before instruction. Table 3 presents /he means and- standard
-...

,
Z-

.,' deviations 6f the,pretest scor07 onethe Length Skills and Length
.

474

Expiessivi tests, ,and the_re'Cultt of a one-va?'Snalysis of' iance %

for.iadh test. .

The'reaUlts of the, analy

cated that there were significant difference betwe4n. \he the
.

, .

eatmett groups. A Newman-Keuls (teat revealed that both the Hawthorne
! . '';2.

and Control groups scored
. higher th4n;the Experimental gtod0 on

0 \,
, < 4

A
0,. .

1 1

-# t

variance on the Length Skills Test

Lat (both' Es

iQ and MA levels
.

.0
s

These diifereaces very likely. reflect the flower

Experimental group in the field-t 0 course,

such differences will necess 10111ave to be considered whti mafCing

aignficant differences
1the pbpttest comparisons on the skills test.

* v
. w h

were found'between the three groups on the Length Expressive ',latest..
, k

.

,

.t
`-fPosttest Comparisons,28 B0MEI

*

-The means anceo endard deviati'Ons
.N,

of'ihe posttist scores On the
L4,47/

Length Skills Test end the'Length Expressive Test &represented in
,Y

\Table 4, along lei the results of one-WiyAay o variance-9,
F 1--4 \ .i

each measure. A significant coed ion of Cites' not found on either
,

measure.



Table 4

)
Comparisons of Three Treatment Groups,on

Length Skills and Leith ExpressNe Posttests

Leah Ski).le Test (11 ikems)

iL nmth.EXpressive Test il3 items)

Experimental

PA; 5198

,SD

58

'

OW.

ti

',Jawthorhe
g91114'91,

V7 649
.4

6.80

2.40 ' - 2.41

Emperimentak HiNthorne

30

.4

Control

,

5./.1 4.76 5.20

SD ' 2.56 2.37

n 56 '34' 30

e

i

17

ti

4
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Table 5

Pretest to Posttest Comparison of subjects Receiving

both Pre and Post Length Skills Test

J

' .

Experimental Hawthorne Control

42-1 Post Pre PostPre Post

X 4.54 6.27

SD' 2.62,' ' 2..60 ..

n
. a

52 52

5:15- 5.89 5.50, 6.75

2.40 , 2.44 .. 2.10 2.46

21 '' 27 28 28
%

)
1 ilk 6.40 t 1.74. 3.56

(2. I< .005) (p < .05) .005)

Two-way Repeated Measures ANOVA.

Source of Variance df

Between Ss . 106

Treatment 2

I

Error 104

Within Ss 107

Tests (Pre:, Post) . 1

Treat. X Test '2

Error 104

?#

MS

9.85

10.33

11.

98.25
ts

4.46

1.99

< 1 tt S

49.37 <

2.24 . ns

t



2

(5.50)

(5.15).

'(4.54)

-4

(6.75)/

.00"" x (847)

(5.81)

/

;.

POST

4.....

MM. ism, "We

Q.

Figure 1. Mean Achievement Leirel on the Length Skiilao Pretest and Postte

for each Treatment Group



(5.50).

(5.15).

(4.54)

(6.75)

(6.27)

(5.89) Experimental

Hawthorne'

Control

mow..

F. irm, Imam ...111.

PRE POST

ure 1. Mean Achievement Level on the Length Skills Pretest and Posttest kg)

fort each Treatment Group
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Pretest to Posttest Comparisons

The above separate analyses. of pretest scores and posttest

scores does' not adjust for the fact that all children were not both

pretesped and posttested. In order to avoid sonic of the limitations

of these analyses, the scores of just those children receiving both '

tests were analyzed. Table 5 presents the means and standard devia-

tions for those children receiving both the Length Skills pretest and

the Length Skills posttest. Table 6 presents similar data for the

Length Expressive Test. As compared tofthe data in Table 3, there is

) a significant decrease in the number of children assessed. Consecidently

the pretest and posttest means and standard deviations are also somewhat,

different than those presented previously.

The data in Table 5 are presented graphically in Figure 1.

Repeated measures t testsfar each group indicated that all groups,

increased significantly from pretesting to posttesting. The increase

Was clearly largest for the Experimental group. A two -way repeated

measures analysis of variance revealed significant differences between

'pretest and posttest scores on the Length Skills test. This analysis

confirmed the conclusions drawn from the repeated measurest test.

Data related,to pretest and posttest performance on the.Length
k

Expressive test are preserited in Table 6 and Figure 2.' Repeated

measures t tests for each group indicated that

!.

on y the Experimental

and Control groups made significant changes from pretest to posttest.

The Hawthorne group showed a small. decrease fro /

pretest to posttest.

A.two-way repeated measures analysis of va e op the same data

resealed significant differences between pretests and posttests, and
e



Table 6

Pretest to Postte6t Compirisons of Subjects Receiving

/

.both Pre and Post Length Expressive Test

,

.:Experimental Hawthorne,

Pre Pbet

4.92 4.83

2..06 2.72

12 ,,,

,,

12

7

SD

n

'

Pre Poet ,

0

3.45

2.67

31

6.39

341

31

t = 7.12 t < J.

(E < .005) (ns)

Two-way Repeated Measures ANOVA

Source df Variance df.

Between Ss 64

Treatment 2

Error 62

Ss

Tests (Pre, Post)

65

1

Treat. X Test I 2

Error 62

21
a

0 t)

C

, Control 9
0

4

-Pre * Post

3.78 5:43

2.15 '2.33 0

23 3 '23
0

° t' 3:38
0

(k .005)

C

MS F

1.35

11.04

ONOIM

< 1 ns

e

124.12 47.74 .01'

20.44 7.86 P < .01

2.60



-- (4.83)

3.78)

(3.45)

de

PRE,

;
Figure 2.. Mean AchieVement Level oil the Length ExpressiveoRretest.and Pa

for each Treatmint'Group
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a significant treatment by test interaction (see Table 6). Tests oE

simple efect3 on the interaction indicated that at the pretest, there

vas a significant' difference between the treatment groups, with the

Hawthorne group performingbetter than the other two groups (2 < ".001).

Significant differences also existed at the posttest (2. < .001), with

the Elmperimentals performing better-than the Controls, who in turn

were performing Netter than the Hawthornes. The,crucial tests

between pretest and 'posttest Performances for each group confirmed

the finding of the repeated measures t tests: both the Experimental

group [1. 11,62) ,7,2.32, 2 < .001] and the Control groups [F (1,62)

12.07, 2 < .01] showed a sirificant improvement from pretest to post-. A

test <other F <1). Observation of Figure 2, of course, further

suggests that the improvement trend is most dramatic for the Experi-

mental group oft the Length ExpresiiCre test. From an initial position

of the lowest status `among the three groups, tie ,Lverimental group .

,increased to thehighet position.

Item Analyses

The,Length Skills and Expressive tests were criterion-referenced'

tests; with items, being directly related to tha.,behavioral objectives

of the instruction. Table 7.presents the pretest and posttest percent
1

correct figures'by test items for the Experimental treatment' groups

on the tWo'Length tests. The experimental group ha4 been subdivided

into fouF groups which received differ4ng amounts of Length instruction.

In this tables the items from the two tests have been integrated and

grouped according to where instruction related to both items appears

in the.bnit.

c.
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Toble 7

Percent Experimentals Responding Cbrractly on Individual Items
by Where Instruction,was Stipped

Bk 1 Bk 2 Bk 3 Bk 3
End End L2 End

,

Pre PostBeginning to Book 1 End

Over-

all

Pre Pos5

Labels far 22 73

Identififis farthest 74 84

Identifies as close as 8 12

Identifies taller than 68 62

Labels tallest 32 62

Identifies longest 92 98

Demonstrates shorter than 52 55

Labels shorter 40 55

Orders shortest to longest ,34 55

Book 1, End to Book 2, End

Labels mesEuriug 59 73

Identifies measuring tools 50 76

Describes measuring tools 5 23

Demonstrates measurement of
how far 32 53

Labels ruler 65 91

Labels foot 0 0

Measures feet 5 17

Labels longer than foot 27 61

Labels yard 5 18

Book 2, End to Book 3. ,Lesson 2

Demonstrates inch 14 33

Labels inches 30 54

Measures inches 18 40

Book 3, Lesson 2 to End

Labels length 11 30

Describes height , 14 25

Measures feet and inches 3 16

Pre Post

0 53 0 0
-47 67 20 50-

0 0 20 0

53 53 0 25

0 33 33 0
80 93 80 75

13. 33 40 50

11 33 33 50

0 40 0 0

ENDED
INSTRUCTION

33 40 33 100
20 67 40 50

0 13 0 50

13 20 20 '0

11 67 33 '100
0 0 0 0

0 0 0 0
11 13 0 50
11 0 0 0

Pre Post Pre

30 88
84 94

10 12
79 75

30 75

100 100

58 81

40 50
37 kt

60 87

47 100
10 6

32 88

80 100
0 0

5 19
30 88
0 12

ENDED
INSTRUCTION

Post

22 83

96 96

9 22

83 65

53 78

96 96

74 91

60 74

61 70

80 83

74 70
7 39

48 6i

93 100
9 0

9 30

40 74

7 35

0 7 0 0 21 38 22 52
0 20 0 0 30 '44 53 87

0 0 0 0 26 38 26 74

ENDED
INSTRUCTION

0 0 0 0 0 44 27 43
0 13 0 50 0 12 27 39

0 0 0 5Q 0 0 7 35

ENDED
INSTRUCTION
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Observation of Table 7 indicates that for almost every item

the Experimental subgroups showed marked increases from pretest to

posttest when they had received the relevant instruction. For example,

in the first grouping of items (which 411 sublects,should have mastered)

there was growth on every item except the one requiring that the:

children identify the concept,"as close as." This was probably a.

very difficult item for EMR children, and more instruction maybe

indicated. However, groups which d:' proceed farther in the instruction

showed increases on,this item.

The instruction also seemed Co provide the children with skills

which enable them to correctly answer questions for which they have

not received instruction. For instance, the children who received

only BOok One instruction were able to correctly answer many of the

Book Two questions that they had missed on the pfetest. With the

other groups, there is a significant increase in almost all of the

items from pretest to posttest The Length Unit appears to have

been efficacious when specific items are inspected.

Table 8 presents the same breakdown of test items as Table 7,

but identifies the precentages of Experimental, Hawthorne, and Control

subjects responding correctly to each item. In addition, forhthg,.

Experimental groups it distinguishes between the percentages of those

who received the instruction and those who did not. The Experimental

subjects who received instruction did as well, and generally better,

than the Hawthornes or Controls on most of the items. Experimentals

who did not receive the Length instruction related to certain items

tended to respond like the Hawthornes.
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....., Table 8
.

Per Cent Responding Correctly is Each`Treitment Croup` ..

on Individual Items
Y.

Experiamultals Experlientals Experiment is .Mlathorne Control
Overall Receiving Mot Recei ng'

s Inftruction /nstrdction. 1
1 ,

leninsinn --4 EX I. End

Labels far
Identifies farthest
Identifies as close as
Idenitties taller than
Labels tallest ..

Identifies longest .

Demonstratei shorter thah
Label% shorter , '

Orders shortest to longest ,

altylactikaLlEil ..

.. .

Labels 'assuring ,

_Identifies measuring tools
~Describes measuring tools
-lbeihostrstes measurement of how far
Labels ruler
-Labels foot

Measures feet '

Jabal, longer .than-foot
Labels yard ';"

ilk 2 End 4 0-3. L 2

Demonstrates inch
Labels lachis

.,A* Measures inches

73

84
12
62'

62
98

' 73
84
12
62
62
98

-

,

32

89
11
75,

65
100

37

97

13
70
57

100
55 55 .... ,An. . 901

-' 5. 55 ..., - 41 ' N- 50
55 55 56 t,., 6)

i

,,

.
_

C1041) (w15)
'73 BS- 40 68 80'
76 79 67 86. 83
23 27 - 13 26 43
53 65 20 56 60'
91 :100 67 . 94 oi0 0 0 - 0 03
17 23 0 . 8 17
61 ,78 13 47 '57
18 /24 0 0 0

_:._..2/.

01E1
33 46 '57) 36 50
54 69- 16 56 57
40 56 0 42 . 37

lik 3. L 2 --.4 End

. (B°24;) (M .33)
Labels length 30 21 29 37Describes height 25 39 15 56 57Measures feet 6 inches 16 35 3 12 17



Table 9

COmparisons of theLength Skills Post tesi Data for the

Three Community Locations in Each Treatment Group

Urban

AW-

N Rural Suburban

xperimental

Xr 5.25 , 7.43,' -5.12
A

SD 2.49 2.62 2.64
)

21 25

Hawthorne

Control

x

SD

n

6.67

- 2.87

9 15 12

6.33

2.41.

6.25

1.91

\ /1

. 7.50

3.27

'a

J

) 7.89

1.62

5.87

a

2.2Q,

9' 15

27 .

F

5.10

(2. < .01$

< 1

(ns

2.54

(ns)
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9

10. Table. 10

gomparigtons. of the Length Expressive Posttest Data for the

Three Community Location; in EachTreatment,glroup

Urban' Rural Stiburban

erimental

X 4.90 7.19 4.84

SD 1.85 3.92 3.04

10 21 25

Hawthorne
19*

X 3.14 4.86 5.54

SD 2.04 2.74 2.37

it 7 14 13

Control

SD

6.7 5.89 7 4.20

2.34 1.45 2.48

6 9 15

.

1

4

ti

< 1 .

(ns)

332

.05).
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y Locatidn Compa sons
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During the formative evaluation stage, the Measurement of4ength,
. .

Unit was :written by teachersoiho had'taught in an urban community and;.Aw 1
.

i',':was pilot- tested with urban children. TO check the general effective-
-

.. .

AR,
Ara; of'the Meas4iment,of Length Unit for other types of urO:ties,

comparisons of results by location were made.
.

.
, . ,

.

.
.

. -
Ta6le 9 represents they Length Skills posttest performance data

I

;fOr the three treatment groups when further defined in teas of community

on each
location. Results of the one-way analysis carried \

tment

group areLalso presented. Similar data for the bene-h,E4preseiye Test
6 V .
are presented in Table 10.

,,
Generally, the' rural children scored higher ;than. tbei snhurbaki

, lisand urban peers. This difference was significant forfb petim itd;',

di 4
group on both the Length Skills Test and the Leng h Expressive Test.

The difference between Controls on the .Length Expressive test. did not

come out in a follow-up'Newman-Keul,s teat.
It is likely. tthat the

community location differences noted are related to placement practices

in the communities, and very likely that the differences reflect the

higher MA-level of the rural children in the present sample.

Retention

One'of the aims of the developers of the Measurement of Length

Unit was to produce materials which would result in relatively

"permanent" increases in the EMR child's ability to talk about length

and actually measure length. To test for long term retention, the

Length Skills'and Expressive tests were readministered to the Experi-



Table411

Length Skills and,.ExpreWsive Test Score's for Experimatal
4

,

Subject at POItttesting and Two Months'Later (Retention)

--:e

LeAgth'Skills Test +items

-n.

T

Posttest

5.98

2.78

58 ,

Retention

6.95

-2.62

42

Length Expressive Test (13 items)

5.73 6.48

SD 3.04 3.25

n 56 42

4
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tmental subjects about two months after instruction in the Measurement

of Length Unit had been stopped.

Forty-two childn,n in the-Experimental group were given A reten-

tion test. These children were from the five classes in which

instruction in the Measurement of Length Unit was stopped. (Tfid

children in the three Experimental classes that continuen'instrucLion

through the end of the year were not given the retention tests.) '

Both the posttest and long,term retention data are presented in!

Table 11. Thdse data indicated that after two Months, the Experimental

children had not forgotten,what they had learned about Length. In,

fact, their mean scores had. actUally increased, although the increases

were not statistically significant. What is significant Is the fact

that the ERR youngsters, exposed to the Measurement of Length Unit

for only two months, hadlincreased their knowledge of length skills

and vocabulary and had retained this knowledge for as long as two

months.

Teacher Evaluation of the Length Unit

Six of the Experimental group teachers answered a questionnaire

ngth Unit. *,55ee Appendix 1 for a copy of the questionnaire.
about the

The number of years of teaching experience these teachers had varied

from 2 to 32, with a mean of 10.2 years and a standard deviation of

11.6 years. The number of years teaching handicapped children ranged

from 2 to 17 years a mg mean 6.0 years, SD .* 5.7). All teachers were

certified in special education.

c.;
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66 the evaluation forms,,the teachers indicated that the meirn

pieparation time for each teaching period was about 11 mitutee. The,

average length of each teaching period was 19 minutes; and the Unit

wits generally taught every day of.the week. The room arrangement
l,

preferred by most teachers was one where the teacher;, tape recorder,

. and beck were in the center, with,the Children on the floor around
k

them:

All, of the teachers enjoyed using the Measurement of Length

Unit and would use it rather'than another length instructional
' 4

package when they teach length again. However, two-thirds of the ,

teachers indicated that they would also'use

Seventedn percent of the teachers indicated

to) them due to repetition, but 66% of these

supplementary materials.

the Unit became "boring"

also felt the- repetitive-

ness was necessary. In general, at least half of the teachers thought,

the th Unit was moremseable, effective, and enjoyable than other

commercial ma't'erials tiny had_usid. Half-of the teachers felt that,

all of the concept, covered in the Length Unit were.important to

children in the long run, and the rest of the teachers reported.that

most df the'cancepts were necessary. All teachers feft the children

would remeeber.the mere important length concepts a year from the

time they'learnad them. 'hey also repotted ti at the materials were

either "effective or "very,tffective." Miff of the teachers- thought

the children were more interested in the instruction In the Measure.:
,

-ment of Length Unit than they hlid been.in other instruction.

The teachers did make some fecovmendatfono oft their evaluation

forms. Oldie 83% thought -that the Unit was co4lete as it is, 20%
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requested more ins ,ruction at .the end of the Unit dealing with

messuring.lengthe', The,-teachers also requested that tests designed
,4

measAft the childinfs progreih fie inderfed7intothe instruction

at the end of ,key lessons bit the encr9f each book.

.

Other teacher reactions to theinatructign a d a summary of the

V 4
data are (hvailable'in Appendix , 2.

4
/

Sumary,

The sucrptivA evaluat\ion of the Measurement of Length Unit
, .

described in the present"paper served to assess the effectiveness of
. ..

the Unit for EMR childrenvvand its useability in the classroom. The
t

field-test of the Unit demonstrated that the Length Uni't did increase

the EMRchild's knowledge of length skills and vocabulary. This

increase was significantly &eater than that obtiined'by a Hawthorne

control group, especial onthe Expressive measure (see Figure
a

The-increaie was also, greater than that obtained by the Control group,

but .not significantly so.

The pqpformance levels'on irldivi4ual items ftmther suppirted the

effectiveness of the instruction in the Measurement of Length Unit.

hen
v.
the data were analO ned in terms of whether or not instruction

.

related to'a specific item was received, the expected differences

between the,tilree,tieatment groups were generally observed Caie

Table 8).

Further

the retention

ended. These

support fon'the Measurement of Length Unit comes from

data collected AbOut two months after instruction

data`indicated that the skilfs and vocabulary'learne
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from the Measurement of Length Unit were retained, and had even in-

creased to some degree, after an interval of two months.

Analyses of community lgcation effects indicated thaisitle Unit

was equally effective in the urban ands subutban communities, and'

apparently of even greater effectiveness in the rural communities.

This latter conclusion mustbe viewed as tentativei,hOwever, since

there were confounding effects of MAdevel,
A

useabLity of the Measurement of Length Unit for teachers

was also documented as a resuli*of the present summative evaluation.
q

All of the teachers who-used the Unit indicated that they liked it

and would prefer using it to other Instructional materials. Most of

the teacherd thought the materials offered more diversity than other

materials, and were more useable, effective andsenjo"yable than other

commercial materials they had used before.

The relktively high performance levels of the Control group

indicate thatthe Control teachers were quite successful in teaching

length concepts without a program designed specifically for their

children., Five of the six Control.teachers indicated that they had'
.

taught length concepts to.their classes with the time spent ranging

from three days to "daily" thioughout the ear. Only two of the five

teachers used published curriculum materials; all used paterials they

had developed themselves. The good performance of the children.in
k

the Control classes appears` to reflect the, success of their teachers

in preparing effective materiald to.teach iength'concepts. ,ft appears

. /

however, that the Measurement of Length Unit would be easier for

teachers to use, esfacially for teachers who have not had time to
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prepare their own materials, and yet would result in achievement

which is as good and generally better'ihan that resulting from,.

othei materials. The useability of the Length Unit is stipporthd by

the responses to the evaluation forma.

The Measurement of Length Unit presents lenh skills

vocabulary which have been identified as'impOrtant to the normal

developmerit of any child, especially the young EMR child (cf.,

Kolstoe, 1970; Nuffeld, 1969; Peterson; 1973)/ T14 pretest data

from the presenffial&test and from the formativ evaluation cif the

Length Unit Thurlow, Krus, Howe, Taylor, & TUrfiure, 19/4)

indicated that' these length concepts, while important for all children

to learn, are particularly difficult for retarded children to master

'without instruction. The-eummative evaluation of the Measurement of

Length Uniyias demonstrated its effectiveness and useability'in the.

Classroom, and has verified. the belief that the,Unit fulfills a need

in the education of the-young EMR child.-

c

C

ri

0

0

O

.
9
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/rite summative evaluation ofthe measurement. of Length Unit was ant
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0
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and cooperation t f many individuals. Appreciation is extenda to all
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MEASUREMENT OF LENGTH

Unit Evaluation

Where did you start teaching in the Length Unit? Book Lesson

2. Where did you stop teating in the Length Unit? Book Lesson

3. Please indicate:
a. The average preOaration time for each teachi.ig period: minutes ,

b. The average length of each Leaching eriod: minutes
c. The average number of teaching pert s per five day week: /

4. Please indicate the percentage of time in which inetruction was given t'o:

Whole class
Small groups 1
Individuals %

I. How did you feel about using the Length Unit?
I enjoyed it very much.
I thought it was alright,

.1r..6
2. Have you used any

length concepts?
If YES, what did

a. If given

b. Compar

Did you

I would rather use something else next time

other commercial materials or math texts to teach
YES

you use?

a Choice of materials to use to teach lenht.h:
I would prefer to use this Length Unit rather than others
I would use either this Length Unit or.other length
materials; wouldn't iatter

I would prefer to supplement this
materials

I would prefer to use

Length Unit with other

Other materials all together

to other commercial materials, was the Length Unit
More useable? YES NO
Mord effective? YES NO
More enjoyable? YES NO

get Ored of teaching with these materials"?
Yes,'the repetiveness was boring ,

.

Sometimes, but the repetiveness is necessary
to teach my students

No, these materials pffer e diversity than most
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4. How important do you 'think the concepts covered in the Length Unit are to the
children in the long run?

All concepts are essential-
Most concepts are necessary

. ,Concepts are good, but not necessary

Cl-
Most concepts are not needed

.

5. Do you think the children will remember the bore important length concepts
YESa year.from now?

6. How effective were the materials:
Very effective
Effective
.Cduld have been more effective
Not veryeffective at all

7. How interested were the children in the Lsngth instruction?
More interested than usual
About as interested as in other instruction
Not very interested

NO

Please rate the following aspects of the Length Unit in terms of their appropriate-
ness (or,,c6mpleteness), for you as the_teacher., Rats each item from 1 to 5, with
1 being phe least appropriate (or, complete) and 5 being themost apPropriatet(or,
comp ete).

s. Inservice training .

b. Teacher's Editions, in general

c. Introductory pages to Teacher's Editions

d. Directions to teacher in lessons

e. Pre-activities

f. Lesson Organizers

g. Scripts accompanying tape presentations

h. ::ost-activities MEI
111111

i. Worksheets

TranspaPencies,
111111
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Please rate the following aspects of the Length Unit in terms of their
effectiveness, enjoyability, interest, and attention-focusing ability,
for the children in your classroom. Rate each item fro4 1 to 5, with
1 being the least effective (enjoyable; interesting, or attention-focuSini)
and 5 ,being the most effective (enjoyable, interesting, or aftention-

focusing).

4

a. Introductory lesson (for preparation)

b. Benjie

c. Pre-activities

d. Tape recordings .

e. Worksheets .

f. 'Transparencies

g. Art work in books, worksheets,. etc.

h. Post-activities for review

i. Post-activities to expand concepts

j. Post-activities to build skills

1. Did you have any problems with the pre-testing and/or
postl-testing of the unit?
If YES, what were the probf?

YES NO

2. Where did the pre-test results suggest that you start
teaching the Length Unix? Book Lesson

3. Did you agree with the recommended starting point? YES NO

4. Did you teach all the lessons between the points at
which you started and stopped instruction? YES NO
If NO, what did you skip?

5. At what mental age would you recommend that children
could start in the Length Unit?
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6.. Are there any children for whom you feel the Length Unit 19 not appropriate?

How long do you think it would take your children to'complete the entire
Length Unit?.

.8. How long do you think it would take your children to cover the same content
.is presented in the Length Unit, without the use of the program?

Which of the following teacherad nistered assess.. t devices would you
like to see added to the Teacher piitions. to evaluate the children's
progress?

Lesson tests
Book tests
Unit tests
None ,

1, Look at the sequence of the entire Length Unit. Is.there'any
way you would change the sequence? YES. NO
If YES, how?

2. How do you feel about the completeness of the Length Unit?
Needs more instruction at the beginning
Needs more instruction at the end
Unit is complete '9S A is

Frequently, when a new program of instruction is introduced into a classroom,
other individuals see and react to the materials. Please ratelthe reactions of
any of the following individuals to the Length materials, on ascale of 1 to 5
(1 4. negative reaction; 5 u. positive reaction).'

Principal
Parents -

Regular classroom teachers
Aides
Others

Please indicate:
a. Number of years of teaching experience"(include all teaching

except stiv.ient teaching)
b. Number of y-ars teaching educationally handicapped children
c. Are you certified in special education? YES NO

If you have the time and the inclination, are there any suggestions about the
testing or the materials you would like to stare with us?

Is there anything else you would like to tell us?.



Appendix 2: Teacher Evaluations of the Measurement of Length Unit



A. Teacher Chatacteristias

1. Number of years%of teaching experience
(all except student teaching):'

2. :Number of years teaching educationally
handicapped children:

All six teachers are certified in special
education.

B. Teaching Characteristics

1. Average. reparation time for each teaching
period. (based on 5 responses)

2. Average length of each teaching period.

. Average number of teaching periods per
five day week.

4. Room arrangements (based on 2 responses)
a. "Children in desks with tape player in

'front of room."
b. "Children on floor or on chairs around

tape recorder."

x recorder

xx x
x

xx children

49

X = 10.2 years
SD *, 11.61
Range: 2-33

- 6.0 years:j
SD *" 5.69
Range: 2-17

12.6 minutes
SD 5.13

Range: 5-18 min i tes

X 111 18.7 minutes

SD *. 2.04

Range' 15-20 minutes

X 4.2
SD SD 'art .88.

Range: 3-5

c. Neither of these_two'teachers felt any other room
arrangement would be more appropriate:

1
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C. General Reactions to the Length Unit

1. Item: "How did you feel about using the Length Unit?"
c-

83% 'I enjoyed it very much"
17% "I thought it was all right"
0% "I would rather use something els next time'.'

2. Item: "Did you get tired of teaching with these materials?"

17% "kes, the repetiveness was boring"
66% "Sometimes, but the repetilieness is necessary

to teach my students"
17% "No,- these materials offer more diversity

than most"

3. Item: "How important do you think the concepts covered i
the, Length Unit are to thg'children in the long run.

50% "AllQpncepts are essential"
50% "Most concepts are necessary" ,

0% "Concepts are good, but not necessary"
0% "Most concepts are not needed"

. NOTE: One teacher commented that some concepts were too advanced
and thus confusing and unimportant for her age group.

4. Item: "Do you 'think the children will remember the more important
Length concepts a year from now ?"

100% Yes No

'NOTE:, One teacher felt that it depends on the individual
child.

Item.1, "How effective were the materials?"

17%- "Very effective"
83% "Effective"
0%. "Could have been more effective"
0% ."Not very effective at all"

6. Item: "How interested were the children in the Length
Instruction?"

50% "More interested than usual"
50% "About as interested as in other instruction"
OX "Not very interested"
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D. Answers to Specific Questions

1. When'asked to name,other materiail-the teachers had used
to teach'Lmigthl,thefollowing.weinoted:

Milton Bradley flannel board ot;:lects and
instructor curriculum materials,

One teacher noted she used other materials,
but mentioned no names

Four teachers indicated they did not'" use any
other commercial materials to teach
length concepts,

When asked if given a choice of materials to use to teach
Length, the following reactions were given:

. 33% "I would prefer to useithe Length Unit
than others"

.

02 "I would use this Length Unit or other
length materials; Wouldn't Matter%

66% "I would prefer to'ssupplement thiS-Length
Unit with other materials"

02 "I would prefer to use other materials
all,together" /

.
1 s -

When asked to comparW the Length Unit to other commercial
materiaisthey hicttlaed, the Lengthicinit w notedas:

.

More usuable? 832 ,Yes . 2 No
More effective? 502 Yea) -172 No.

More enjoyable? "MI Yes 17% No
t-...;

NOTE:, Two teecheri.commented that these units were more

.

(c f tompr e.:than Others.

Two tea hers only marked Oile ofrthe above three
concepts',

1 '..
4.

4... ,,*2. Item: "At what mental age would you recommend that children
could startthe Length Unit?"

t

Item: "How do you feel fAbout the co
unit?"

X 6 yeaks old '
SD = 1.26
Range = 5-8

eness of the money

0% 'Needs more instruction at the beginning"
172 "Needs more instruction at the end"
83% "Unit is complete as it

r-

I

r4
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-*/Item: 'Look at the sequence of thi entire Length Unit.

Is there tidy way you wild change the sequenCe?"
(pive

1
reapons6)

,, 100% No

5. When 'asked to note .the reactions Of other indl.Vidua s to
the Length.Mateiials, the.following ere given: (rating is-
on scale of 1-s)

Principal
4 ,,ParIts 40:x2)

Regulor class
4.3 Aitiqrs,(Nr1)

0 r Otheri (N70)''

6. ."Which of the foXl.owing teacher-administered devices
would ydu like to see added to the Teacher's Edition

l

to evaluate the children's progress?"

Itea

4 4...94 Yea

r

.

00M

IR

eachers N =2)

O
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33% Lesson tests
OZ Book tests

171 , Unit tests
50%' none

Item "Are there any children for whom you-feel the Length
Unit is not appropriate?"

Respandes:
t

"Book 3 most of my kids; Was too hart

(two.' teachers said this)
"Yes, a hyperactive child who could not

sit and listeh-in a group '7 all work
has to be one to one"

"Yes" (one teacher said "yes" but did
not explain).

"Yes, I feel myregular math program suffered
because it Bias robbed of 15 minutes each'
day and many in my class would have grasped

the concepts in your program in less time if
given a little maturity or a higher mental age."

8. Item: (a) "How long do you think it would take your children to
complete the entire Length Unit? (b) How long do
you think it would take your children to cover the
same content as presented in the Length Unit, widioyt
the use of the program?"0

a b (10,5)

school year or longer same
4 months full year
Book 2 - even had trouble here NR
5 1/2 months at least a whole school year
16 weeks 16 Weeks (not as thorough):
1 year



E. Teacher Reactions to Specific Aspecti-of Length Unit (mean
rating on scale of 1 to 5, from negatOe to positive; the
number in parentheses is the N) .

1. In-service training

2. Teacher's
,

general

3, Intr oductory pages

4. Direction$1'to teacher
'in lessons

Pe-Activities

6. Lesson Organizer

7. Scripts for tapes

8. Pdat-Activities

9. Worksheets,

O. Transparencies

53.

AEPLUBLIF15W C.'"letenesa Aygm.q.

3.4 ('4)

4.6 (5)

4.6 (5) '

4.'6 (5)

24 (5)

5.0.0)

4.5 (6)

5.0 (6)

. 2.6

4.4

4.1

4.4

4.7(6) 4.8 (5) 4.2

4.4 (5) 4'.7 (6)

4.3 '(6) 4.4 (5) 4.2

4.8.(6) 4.8 Mik 4.2

4.2 (6) 4.4 (5) 2.9

4.4 4:5 (4) 4.0

NOTE: One teither'wouldhave liked to have had more
worksheets and transparencies. 7inother''commented,
that some scriptewhere "really bad."

%

Children Reactions to SpecificAirpecta of Length Unit (mean rating
fby .teactestl can scale of .l to 5, from negative to positite, the N
'is 6enlesa otherwise noted in parentheses)

. 'Intro ctory.

I

5.

6.

7.

8.

9.
/

10. Post Acts: 'Skills 3.7

Les nit:

Effective-
nesi'

4.0

,Aenjie 4.5

'Pre-ActiViEies 4.7

Tapes 4.3

Transparencies 3.8 (5)

Worksheets 3.7

Art Work 3.5'

Post Acts: Review 4.3'

Post Acts: Expand 3.7

Enjoy'- Interest Attention
abilit ° FoCu

Average

Ch.

4.2

4.8

4.

3.6

3.7

10:2

4.2

4.2

(5)

4.2

4.8

4.2

4.5,

4.2'

3.5

2.8

4.2

4.2

(5)

4.0

.4.8

4.2 4.2

4.2

3.3

4.2

4.2

4.2

4.1

4,8

4.1

(5) 3.5

-3.7

3.3

4.1

4.1.

I 4.2
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"G. Specific Questions' about Materi in general (asked of
teachers only)

. .1,
1. Item: Did you like using the Big Picture Book?"

,
. .

One teacher said yes and the other one skid they were ok.
She felt the pictures could be bigger and better and that
the comparatives should be very distinct. Also, she said
hard bound covers would be easier to handle,

"Did you like thd children to have'their
own texts?"

t;

50% Yes 50%' No

'2. Item: "HoW do you think the student texts should be
supplied to the classroom"

50Z. "Only in the form of Big Picture Books"
0% . "Only in the form of individual Children's

Picture Books" .

50% "In both forms, with both being used AUring
0

the same-tape'presentation"
:0% "In both format with the teacher selecting

the form to be used during a given tape
presentation"'

0% "In one farm for certain books and the other
form for other books"(i.e., as it is now)

Item: "What do'you think would be the most effective and
useful way to inform the teacher of the content of
the tape presentations?"

100% Complete script (as it is)
0% of script
0%, No script at all

4* Item: "Do you think the Money, Measurement and Time Program
should be modified into a program of individualized
instruction?"

"No"

"For my own needs - no, but I.can see where it
would be beneficial."

5. Item: "What do you feel would be the best way to introduc,e
a unit in thellOney, Measurement and Time Progtar to
a teacher planning to use it in the classroom ?"

A
0% In-service training

100% Written document, unit flow, books, etc.
02 Both in-service training and written document.
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i. Teacher Cement-et (ones".not specifically elicited'by queStionnaire)

1. "The guide was 'too wordy,' for me. It got to be a bit
of a burden to read do much. I Ielt I needed to do
this now gowever. ifI used it again, it would be
familial. The guide is good for an inexperienced
teacher."

`2: "As I said before, Book '3 is just too difficult for
my children, they couldn't get the terms."

3.- "f would have liked to teach measurement -through the
metric system since the metric system is what the .

children will use in'Iife.",
4. "I think the teacher administered tests would be much

better. I, -fell i rappert must be developed between the
child'and tester to get the best resulta. The testers
didn't ekplainligugh. The testers were always rushing.
They treated the test more 1r :_antly than the children.
I felt there wasn't understan,......6 of car for the children.
I feel the information gained is not too valid because of'
Ole situation:"

5. "The children,in my classroom would look forward to Beni...Le
Time. _their falrlrite time was when Benjie talked to them
on the tape

(
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